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Acetabular instrumentation, for surgical treatment of 
metastatic lesions, 591 
Acetabulum, operative management of metastases to. 
See Pelvis, and acetabulum, operative management of 
metastases to. 
Acrometastases, 657 
Acromioclavicular joint injuries, 177-187 
fractures of the distal clavicle, 177-179 
instability of acromioclavicular joint, 181-185 
intraarticular pathology, osteoarthritis of acromiclavi- 
cular joint, 179-180 
osteolysis of the distal clavicle, 180-181 
Acromion, anatomy, 170 
Adeno-associated virus, in gene therapy for spine 
fusion, 478-479 
Adenoviruses, in gene therapy for spine fusion, 478 
Adhesive capsulitis, as complication of shoulder 
dislocations in older patients, 235 
Adjuvants, for pain relief with metastatic bone disease, 
549 
Alkaline phosphatase, as indicator of bone metastases, 
581-582 
Allograft bone matrices, in tissue engineering, 364-365 
Allograft intervertebral disk transfer, in intervertebral 
disk restoration, 460-461 
Allograft reconstruction, in surgical treatment of 
metastatic disease of femur, 643 
Allografts, for ligament repair, 437-438 
for meniscal repair, 427-428 
Amputation, in surgical treatment of metastatic disease 
of femur, 643-644 
Anatomic properties of host organism, as mechanism of 
metastasis, 532-533 
Anatomy, of clavicle, 205-206 
of deltoid, 325 
of glenohumeral joint, 159-163 
of latissimus dorsi, 322 
of long head of biceps tendon, 313-315 
of pectoralis major muscle, 326 
of proximal humerus, 208-209 
of scapula, 212 
of scapulothoracic joint, 170-172 


of serratus anterior, 321 
of short head of biceps tendon, 319-320 
of sternoclavicular joint, 189-190 
Ancillary studies, in diagnosis of skeletal metastases, 
540-541 
Anulus fibrosus, tissue-engineering, in intervertebral 
disk restoration, 462-463 
Arthritis, posttraumatic glenohumeral. See Glenohumeral 
arthritis, posttraumatic. 
Arthrodesis, for posttraumatic glenohumeral arthritis, 
69 
Arthrography, for diagnosing, multidirectional 
instability of glenohumeral joint, 279 
nerve lesions about the shoulder, 332 
Arthroplasty, hip, for reconstruction for metastases to 
pelvis and acetabulum, 626-627 
interposition, for posttraumatic elbow stiffness, 138- 
139 
for posttraumatic glenohumeral arthritis, 69 
resection, for reconstruction for metastases to pelvis 
and acetabulum, 627 
in surgical treatment of metastatic disease of femur, 
641 
Arthroscopic contracture release, for posttraumatic 
elbow stiffness, 131-132 
Arthroscopy, for meniscal repair, 423-425 
for multidirectional instability of glenohumeral joint, 
281 
Arthrosis, traumatic, as indication for elbow 
replacement in distal humeral fractures, 146 
Articular fragmentation, with distal humeral fractures, 
104, 108, 110 
Aseptic loosening, after humeral head replacement, 
81-82 
as complication of humeral head replacement, 81-82 
Autografts, for ligament repair, 437-438 
Autologous cancellous bone, as osteogenic graft 
material, 362-363 
Autologous cortical bone, as osteogenic graft material, 
363-364 
Autologous nerve graft, for peripheral nerve repair, 
engineering alternative to, 486-492 
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Axillary nerve lesions, about the shoulder, 341-342 


Basic fibroblast 8rowth factor, in cartilage repair, 
403-404 
Biceps, anatomy, 163 
long head of, anatomy and biomechanics, 313-315 
rupture of, clinical Presentation, 316 
complications and natural history of nonopera- 
tive vs. operative treatment, 318-319 
historical review, 313 
incidence, associated injuries, and mechanisms, 
315-316 
nonoperative treatment, 319 
radiography, 317-318 
role of, in shoulder stability, 166-167 
short head of, anatomy, 319-320 
rupture of, associated injuries and mechanisms, 320 
clinical Presentation, 320 
historical review, 319 
nonoperative treatment, 32( 
radiography, 320 
Biological scaffold, for meniscal repair, 428 
Biologic Properties of skeletal host, as mechanism of 
metastasis, 533-534 
Biopsy, CT-guided, as pitfall in management of 
metastatic bone disease, 681-683 
for diagnosis of metastatic bone disease, 524-527, 
537-539, 584 
Bisphosphonates, for skeletal metastases, 951-552 
Bone cells and matrices, in orthopedic tissue 
engineering, core concepts, 357-358 
designing composites of cells and matrices, 369-37] 
osteoconductive Matrices, 364-369 
osteogenic cells, 359-362 
Osteogenic graft materials, 362-364 
Bone graft substitutes, clinical applications of, 389-398 
ceramics, 391-393 
composite grafts, 395-396 
demineralized bone Matrix, 393-394 
growth factors, 395 
Osteoprogenitor stem cells, 389-39] 
Bone growth factors, 375-387 
bone morphogenetic Proteins, 375, 376, 377-379 
fibroblast growth factor, 375, 376, 382-383 
insulin-like growth factor, 375, 376, 381-382 
platelet-derived growth factor, 375, 376, 380-381 
transforming growth factor-p, 375, 376, 379-380 
Bone marrow, as Osteogenic cel] source, 363 
as source of osteoprogenitor stem cells, 389-39] 
Bone morphogenetic Proteins (BMPs), as bone growth 
factors, 375, 376, 377-379, 395 
in cartilage repair, 400-402 
Bone scan, for diagnosis of metastatic bone disease, 52] 
Brachial plexus injuries, 336-339 
associated with shoulder dislocations in older Pa- 
tients, 233 
infraclavicular, 338-339 
subclavicular, 339 
Brachial plexus neuropathy, about the shoulder, 343 


Capitellum and trochlea, fractures of, 115-127 
biomechanics and pathoanatomy, 117 
classification, 116-117 
clinical evaluation, 117-118 
epidemiology, 115-116 
functional anatomy, 116 


historical Perspective, 115 
natural history, 119 
radiography, 118-119 
results, complications, 124~125 
in surgical treatment, 124 
treatment approach, 119-123 
postoperative Management, 122 
surgical technique, 121-122 
treatment of combined injuries, 124 
Cartilage repair, use of growth factors in, 399-409 
basic fibroblast growth factor, 403-404 
bone morphogenetic Proteins, 400-402 
cell culture and transplantation, 404—405 
growth factor Carriers, 405-406 
hepatocyte growth factor, 402-403 
insulin-like growth factors, 400 
transforming growth factor-B, 404 
Cell culture and transplantation, in cartilage repair, 
404-405 
Cells, in tissue engineering, 353, 369-37] 
Ceramic matrices, in tissue engineering, 365-367 
Ceramics, as bone graft substitute, 391-393 
Cc hemotherapy, for skeletal metastases, 550-55] 
Classification, Pathologic, of skeletal metastases, 
539-540 
Clavicle, distal, fractures of, 177-179 
osteolysis of, 180-181 
fractures of, anatomy, 205-206 
associated injuries, 206-207 
classification, 206 
complications, 207 
evaluation, 206 
nonoperative treatment, 207 
radiographs, 206 
Closed reduction, of chronic posterior dislocations of 
glenohumeral joint, 29-30 
and percutaneous pinning, for two-part surgical neck 
fractures, 9-1] 
Collagen, as Osteoconductive matrix, in tissue 
engineering, 367-368 
Combinatorial cel] culture system, application of, to cell 
phenotypes in tissue engineering, 504-506 
of hematopoietic stem cells, applications of, to basic 
and clinical science, 504 
for single cells, in hematopoietic stem cell expansion, 
502-504 
Composite grafts, advantages of, 395-396 
Computed tomography, biopsy guided by, as pitfall in 
management of metastatic bone disease, 681-683 
for diagnosis of metastases to soft tissue, 666 
for diagnosis of metastatic bone disease, 583 
of multidirectional instability of glenohumeral joint, 
279-280 
of shoulder dislocations in the young patient, 223 
of sternoclavicular injuries, 196 
Coonrad-Morrey Prosthesis, for elbow replacement in 
distal humeral fractures, 148-153 
Coracobrachialis, anatomy, 163, 319-320 
associated injuries and mechanisms, 320 
Clinical Presentation, 320 
historical review, 319 
nonoperative treatment, 320 
radiography, 320 
Coracohumeral ligament, in shoulder stability, 164-165 
Coracoid, anatomy, 170-17] 
Cytokeratins, relationship of, to carcinoma subtypes, 
541, 542 





Deep vein thrombosis, inferior vena cava filter | 
placement for, 588-589 
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Deltoid, anatomy, 163, 325 
role of, in shoulder stability, 165 
rupture of, clinical presentation, 325 
conservative treatment, 325 relative frequency of, 644 
history, 324-325 surgical options, allograft reconstruction, 643 
mechanisms of injury, 325 amputation, 643-644 
radiography, 325 customized megaprostheses, 641, 642-643 
surgical treatment, 325 femoral recon nail, 639-640 
Deltoid muscle dysfunction, after humeral head plates and screws, 636-637 
replacement, 86-87 resection arthroplasty, 641 
Demineralized bone matrix, as bone graft substitute, retrograde femoral nail, 640 
393-394 standard endoprostheses, 640-641 
Distal humerus, fractures and nonunions of, triceps- standard intramedullary nails, 637-639 
reflecting anconeus pedicle (TRAP) approach proximal, metastasis to, 517 
for, 91-101 Fibroblast growth factor, as bone growth factor, 375, 
discussion, 99-100 376, 382-383 
surgical technique, deep exposure, 92-96 Fluoroscopy, for examination of multidirectional 
patient position, 92 instability of glenohumeral joint, 280-281 
superficial exposure, 92 Foot, metastases to, 657 
triceps reattachment, 96-99 case presentation, 649, 654 
fractures of, 103-113 Forearm, metastases to, 656-657 
challenges, articular fragmentation, 104 Fractures. See also specific types of fractures. 
complex injuries in young adults, 104 pathologic, biomechanics of, 567-569 
osteoporotic bone in the elderly, 104 as initial presentation of metastatic disease, 676 
complications, elbow contracture, 111-112 


nonunion, 112 
related to olecranon osteotomy, 112 
ulnar neuropathy, 112 


Femur, metastatic disease of, 633-645 
general considerations, 633-635 
surgical indications, 635-636 


Gene therapy for spine fusion, conclusions, 482-483 
controversies, classification, 104-106 gene expression and regulation, 473-474 

operative exposure, 106 studies in, 479-482 

ulnar nerve problems, 107 targeted gene transfer, nonviral vectors, liposomes, 
expected outcomes, 111 477 


issue on, 1-157 particle-mediated gene transfer, 477 


postoperative management, 111 plasmids, 474, 476 


role of elbow replacement, 145-154 viral vectors, adenoviruses, 478 
indications, acute trauma, 145-146 other, 478-479 
nonunion, 146 retrovirus, 477-478 
traumatic arthrosis, 146 Glenohumeral arthritis, posttraumatic, 63-76 
results, Coonrad-Morrey prosthesis, 148-153 challenges, bone and soft tissue abnormalities, 
literature review, 148 64-65 
technique, 146-148 complications, 65, 68 
surgical exposure, complicated fractures, 108-111 previous surgery, 65 
olecranon osteotomy, 107-108 expected outcomes, literature review, 69-72 
uncomplicated fractures, 108 helpful hints, 72-73 
indications, 68 
postoperative management, 73, 75-76 
preoperative workup, 68-69 
Elbow, metastases to, 656-657 surgical options, arthrodesis, 69 
case presentation, 649 arthroplasty, 69 
Elbow contracture, after distal humeral fractures, Glenohumeral joint, anatomy, glenohumeral joint 
111-112 capsule, 160 
Elbow stiffness, posttraumatic, 129-143 glenohumeral ligaments, 160-161 
classification, 129-130 glenoid, 159 
complications, 139 glenoid labrum, 159-160 
evaluation, 130 humeral head, 161-162 
incidence, 129 scapulohumeral muscles, biceps, 163 
nonoperative management, 130-131 coracobrachialis, 163 
operative management, arthroscopic contracture deltoid, 163 
release, 131-132 infraspinatus, 162 
interposition arthroplasty, 138-139 subscapularis, 163 
open contracture release, 132-133 supraspinatus, 162 
postoperative care, 136, 138 teres major, 163 
surgical technique, 133-136 teres minor, 162-163 
results, 139 triceps, 163 
Electromyography, for diagnosing nerve lesions about biomechanics, force, moment arm, 167, 169 
the shoulder, 332-333 muscle activity, 169 
Endoprostheses, standard, in surgical treatment of physiologic cross-sectional area, 167 
metastatic disease of femur, 640-641 resultant force, 170 
Epiphyseal fractures, 193-194 torque, 169-170 
treatment of, 201 motion, 163-164 
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Glenohumeral joint (Continued) 
stability, glenoid concavity, 165 
intra-articular pressure, 165 
labrum, 165 
ligaments, 164-165 
muscles, 165-167 
scapular inclination, 165 
instability of, after humeral head replacement, 79-81 
classification, 219-220 
multidirectional instability of, 275-284 
anatomic basis for shoulder stability, 275-276 
clinical diagnosis, arthrography, 279 
arthroscopy, 281 
computed tomography, 279-280 
examination under anesthesia, 280-281 
MR imaging, 280 
physical examination, 277-279 
plain radiographs, 279 
symptoms, 277 
conservative treatment, changes in lifestyle and 
work, 281 
indications for, 281 
muscle-strengthening exercises, 281-282 
prognosis, 282 
pathologic cause of, 277 
shoulder biomechanics, 276-277 
posterior dislocation of, 266-267 
posterior instability of, classification, 263-264 
restraints to, 264-266 
recurrent posterior subluxation of, 267-270 
nonoperative treatment for, 270-273 
treatment of chronic anterior and posterior disloca- 
tions of, and associated articular surface defects, 
23-34 
challenges, 24-25 
closed reduction, 29-30 
evaluation and preoperative workup, 25-27 
observation, 28-29 
open reduction and reconstructions, 30-34 
Glenohumeral joint capsule, anatomy, 160 
Glenohumeral ligaments, anatomy, 160-161 
in shoulder stability, 164 
Glenohumeral stability, mechanics of, 217-218 
Glenoid, anatomy, 159, 171 
metastases to, case presentation, 654 
Glenoid fossa, concavity of, in shoulder stability, 165 
Glenoid fractures, associated with shoulder dislocations 
in older patients, 234 
Glenoid labrum, anatomy, 159-160 
Glenoid rim fractures, imaging of, 223 
Greater tuberosity fractures, associated with shoulder 
dislocations in older patients, 234 
imaging of, 223 
Growth factor carriers, in cartilage repair, 405-406 
Growth factors, for ligament repair, 440-441 
in osteoinduction, 395 
use of, in cartilage repair, 399-409 
basic fibroblast growth factor, 403-404 
bone morphogenetic proteins, 400-402 
cell culture and transplantation, 404-405 
growth factor carriers, 405-406 
hepatocyte growth factor, 402-403 
insulin-like growth factors, 400 
transforming growth factor-B, 404 
Growth factor therapy, for meniscal repair, 429 


Hand, metastases to, 657 

Hematopoietic stem cells, application of combinatorial 
cell culture system to other cell phenotypes, 
504-506 


applications of combinatorial cell culture of, to basic 
and clinical science, 504 
combinatorial cell culture system for single cells, 502- 
504 
expansion of, in vitro, as model for human tissue en- 
gineering, 499-509 
probable strategies to optimize self-renewal of, 506- 
507 
Hemiarthroplasty, painful, after humeral head 
replacement, 88 
Hemipelvectomy, for reconstruction for metastases to 
pelvis and acetabulum, 627 
Hepatocyte growth factor, in cartilage repair, 402-403 
Herpes simplex virus, in gene therapy for spine fusion, 
478, 479 
Heterotopic ossification, after humeral head 
replacement, 87 
Hill-Sachs lesions, in shoulder dislocations, imaging of, 


Hip arthroplasty, for reconstruction for metastases to 
pelvis and acetabulum, 626-627 
Hip disarticulation, for reconstruction for metastases to 
pelvis and acetabulum, 627 
Hip fusion, for reconstruction for metastases to pelvis 
and acetabulum, 627 
History and physical examination, in preoperative 
assessment of patients with metastatic bone 
disease, 577-578 
Humeral diaphysis, metastatic lesions of, surgical 
treatment, 602, 604, 606 
Humeral head, anatomy, 161-162 
replacement, complications with, 77-90 
aspectic loosening, 81-82 
deltoid muscle dysfunction, 86-87 
heterotopic ossification, 87 
infection, 85-86 
instability, anterior, 80 
inferior, 81 
posterior, 80-81 
superior, 79-80 
modular component dissociation, 84-85 
neurologic injury, 84 
painful hemiarthroplasty, 88 
patient evaluation, 77-79 
periprosthetic fractures, 83-84 
rotator cuff tears, 82-83 
tuberosity nonunion and malunion, 87-88 
Humerus, distal, metastatic lesions of, surgical 
treatment, 604-605, 607 
metastatic lesions of, 517 
epidemiology, 597 
evaluation, 597-598 
management of, 597-609 
nonoperative, 600 
radiation therapy, 600 
surgical, 600-608 
for distal humerus, 604-605, 607 
for humeral diaphysis, 602, 604, 606 
for proximal humerus, 601-602, 603 
salvage, 605, 608 
patient factors, 598-600 
proximal, metastatic lesions of, surgical treatment, 
601-602, 603 
Hyaluronan, as osteoconductive matrix, in tissue 
engineering, 368 
Hypercalcemia, as complication of metastatic cancer, 
547 
malignancy-associated, 580-581 


Imaging studies, for diagnosis of metastatic bone 
disease, 521 





Immunohistochemistry, in diagnosis of skeletal 
metastases, 540-541, 542 
Impingement syndrome, 285 
Infection, after humeral head replacement, 85-86 
Inferior vena cava filter (IVCF) placement, for deep vein 
thrombosis, 588-589 
Infraspinatus muscle, anatomy, 162 
Instability, as complication of humeral head 
replacement, 79-81 
Instrumentation considerations, for surgical treatment of 
metastatic lesions, 590-591 
Insulin-like growth factors, as bone growth factor, 375, 
376, 381-382 
in cartilage repair, 400 
Internal fixation, inadequate, as pitfall in management 
of metastatic bone disease, 678, 680 
Interposition arthroplasty, for posttraumatic elbow 
stiffness, 138-139 
Intervertebral disk, degeneration of, 455-457 
functions of, 455 
restoration, current concepts in, 453-464 
allograft intervertebral disk transfer, 460-461 
artificial devices, entire intervertebral disk re- 
placement, 458-459 
nucleus pulposus replacement, 459-460 
clinical basis for restoration of degenerative disk, 
457-458 
functions of human intervertebral disk, 455 
intervertebral disk degeneration, 455-457 
structure of human intervertebral disk, 454-455 
tissue engineering strategies, anulus fibrosus, 
462-463 
nucleus pulposus, 461-462 
structure of, 454-455 
Intramedullary nails, standard, in surgical treatment of 
metastatic disease of femur, 637-639 


Laboratory evaluation, in preoperative assessment of 
patients with metastatic bone disease, 579-581 
Labrum, in shoulder stability, 165 
Latissimus dorsi, anatomy, 171, 322 
associated injuries and mechanisms, 322 
clinical presentation, 322 
historical review, 321-322 
nonoperative treatment, 322, 324 
radiography, 322 
Levator scapulae, anatomy, 171 
Ligament, tissue-engineered, 437-452 
autograft and allograft for ligament repair, 437-438 
ligament-bone attachment in ligament grafts, bone 
ingrowth into other materials, 445-446 
healing between bone and soft tissue, 443-445 
healing between bone and tissue-engineered 
ligament, 446-447 
structure and function of normal ligament-bone 
insertion site, 441-443 
ligament injury, 437 
synthetic ligaments for repair, 438-441 
collagen-based ligament grafts, 439 
tissue-engineered ligament grafts, 439 
tissue-engineered ligaments and growth factors, 
440-441 
Ligamentous lesions, in shoulder dislocations in the 
young patient, 218-219 
Liposomes, in gene therapy for spine fusion, 477 
Long bone instrumentation, for surgical treatment of 
metastatic lesions, 591 
Long thoracic nerve palsy, about the shoulder, 335-336 
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Magnetic resonance imaging, for diagnosis of 
metastases to soft tissue, 666 
for diagnosis of metastatic bone disease, 584 
of multidirectional instability of glenohumeral joint, 
280 
of shoulder dislocations in the young patient, 223 
Malunions, proximal humerus. See Proximal humerus 
malunions. 
tuberosity, after humeral head replacement, 87-88 
Matrices, designing composites of, in tissue engineering, 
369-371 
Megaprostheses, in surgical treatment of metastatic 
disease of femur, 641, 642-643 
Meniscal Arrow, for meniscal repair, 425-426 
Meniscal injury and repair, 419-435 
meniscus, function, 420 
structure, 419-420 
partial meniscectomy, 411, 421-423 
arthroscopy, 423-425 
complications, 426 
other repair devices, 425-426 
techniques, allograft, 427-428 
biological scaffold, 428 
growth factor therapy, 429 
tissue engineering, 429-432 
total meniscectomy, 411, 420-421 
Meniscal replacement, with allogeneic tissue, 411 
Meniscectomy, partial, 421-423 
arthroscopy, 423-425 
complications, 426 
drawbacks, 411 
other repair devices, 425-426 
techniques, allograft, 427-428 
biological scaffold, 428 
growth factor therapy, 429 
tissue engineering, 429-432 
total, 420-421 
drawbacks, 411 
Meniscus, function, 420 
structure, 419-420 
tissue engineering of, 411-418 
advantages, 412 
history, 411-12 
techniques, 412-17 
Metastases, mechanism of, 529-535 
anatomic properties of the host organism, 532-53 
biologic properties of the skeletal host, 533-534 
metastatic properties of primary neoplasia, 529-532 
skeletal, biologic activity of, as factor in operative 
treatment, 569-571 
indications for resection and skeletal reconstruction 
vs. internal fixation of, 573-575 
pathology of, 537-544 
methods of diagnosis, 537-539 
pathologic classification, 539-540 
role of ancillary studies, 540-541 
role of pathologist, 539 
skeletal responses to metastatic disease, 541-542 
patient factors and, as factor in operative treatment, 
573 
response to nonsurgical treatment of, as factor in 
operative treatment, 571, 573 
to soft tissue. See Soft tissue, metastatic disease to, man- 
agement of. 
Metastatic bone disease. See also Metastatic skeletal 
disease. 
diagnostic evaluation, 518-527 
biopsy, 524-527 
imaging studies, 521 
pathologic evaluation, 527 
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Metastatic bone disease (Continued) 
in patients with a known primary, 521-522 
in patients with an unknown primary, 522-523 
serum tumor markers, 520-521, 581-582 
errors and pitfalls in diagnosis and treatment of, 675- 
685 
all patients with metastatic disease are incurable, 
681 
assuming lesion is metastatic, 676-678 
computed tomography-guided biopsy, 681-683 
fracture needed to be fixed anyway, 678 
inadequate internal fixation, 678, 680 
not being prepared, 680-681 
not knowing when to refer, 684 
not recognizing the problem, 678 
not thinking ahead, 683-684 
of femur. See Femur, metastatic disease of. 
of humerus. See Humerus, metastatic lesions of. 
incidence, 515-516 
incidence, location, and diagnostic evaluation of, 515- 
528 
indications for operative treatment of, 567-575 
biologic activity of bone metastases, 569-571 
patient factors, 573 
resection and skeletal reconstruction vs. internal 
fixation, 573-575 
response to nonsurgical treatment, 571, 573 
location and presentation, 516-517 
pelvis and proximal femur, 517 
spinal metastasis, 516-517 
upper extremity, 517 
management of, with radiation therapy, 557-566 
external-beam radiotherapy, dose and fraction- 
ation, 560-562 
palliative radiotherapy, 559 
postoperative therapy, 559 
side effects of, 562-563 
volume of treatment, 559-560 
radiation oncology evaluation, 557-559 
radioisotope therapy, 563-564 
of other bones, management of, 647-659 
case presentations, 647-654 
discussion, 654-655 
nonoperative, 657-658 
operative, acrometastases, 657 
elbow and forearm, 656-657 
general principles, 655-656 
scapula, 656 
tibia, 656 
pathologic fracture as initial presentation of, 676 
to pelvis and acetabulum. See Pelvis, and acetabulum, 
operative management of metastases to. 
perioperative considerations in patients with, 577-595 
adjunct procedures, IVCF placement, 588-589 
preoperative tumor embolization, 587-588 
considerations in operative treatment, 589-591 
pain control, 584-586 
perioperative diagnostics, 582-584 
biopsy, 584 
computed tomography, 583 
magnetic resonance imaging, 584 
positron emission tomography, 584 
technetium bone scan, 582-583 
preoperative assessment, cancer markers, 520-521, 
581-582 
history and physical examination, 577-578 
laboratory evaluation, 579-581 
risk stratification, 578-579 
prognostication, 584 
rehabilitation, 591-592 


role and duty of orthopedic surgeon treating, 675 
of spine. See Spine, metastatic disease of. 
Metastatic disease, orthopedic management of, issue on, 
515-697 
Metastatic skeletal disease. See also Metastatic bone 
disease. 
medical management of, 545-555 
bisphosphonates, 551-552 
chemotherapy, 550-551 
goals, 545-546 
nonoperative treatment, 552-555 
operative and nonoperative indications, 553-55 
postoperative treatment and follow-up, 554-555 
radiation, 555 
splinting, 554 
wheelchair and other mobility aids, 554 
nonorthopedic complications in the patient with 
metastatic cancer, hypercalcemia, 547 
pleural effusion, 547 
venous thromboembolism, 546-547 
overview, 546 
pain relief, 548 
adjuvants, 549 
narcotics, 548-549 
nonsteroidal anti-inflammatory drugs, 548 
surgical decompression, 549 
perioperative care, 547-548 
Modular component dissociation, after humeral head 
replacement, 84-85 
Muscular dystrophy, about the shoulder, 336 
Musculocutaneous nerve lesions, about the shoulder, 
342-343 


Narcotics, for pain relief with metastatic bone disease, 
548-549 
Neoplasia, primary, metastatic properties of, 529-532 
Nerve conduction velocity determination, for 
diagnosing nerve lesions about the shoulder, 333 
Nerve guidance channels, in peripheral nerve repair, 
biologically interactive properties of, 490-492 
concept of, 486-487 
natural materials used as, 487-488 
physical properties of, 490 
regeneration in, 487 
shortcomings of research in, 492-493 
synthetic materials used as, 488-490 
Nerve lesions about the shoulder, 331-345 
ancillary diagnostic testing, 332-333 
axillary nerve, 341-342 
brachial plexus injuries, 336-339 
brachial plexus neuropathy, 343 
history and physical examination, 331-332 
long thoracic nerve palsy, 335-336 
muscular dystrophy, 336 
musculocutaneous nerve, 342-343 
spinal accessory palsy, 333-335 
suprascapular nerve palsy, 340-341 
thoracic outlet syndrome, 339-340 
Neurologic injury, after humeral head replacement, 84 
Nonsteroidal anti-inflammatory drugs, for pain relief 
with metastatic bone disease, 548 
Nonunions, distal humeral fractures and. See Distal 
humerus, fractures and nonunions of. 
as indication for elbow replacement in distal humeral 
fractures, 146 
surgical neck. See Surgical neck nonunions. 
tuberosity, as complication of humeral head replace- 
ment, 87-88 





Nuclear medicine studies, for diagnosis of metastases to 
soft tissue, 666 
Nucleus pulposus, replacing, in intervertebral disk 
restoration, 459-460 
tissue-engineering, in intervertebral disk restoration, 
461-462 


Olecranon osteotomy, complications related to, after 
distal humeral fractures, 112 
for distal humeral fractures, 107-108 
Open contracture release, for posttraumatic elbow 
stiffness, 132-133 
Open reduction and internal fixation, with plates, for 
surgical neck nonunions, 57-60 
for two-part surgical neck fractures, 11-15 
Open reduction and reconstructions, of chronic anterior 
dislocations of glenohumeral joint, 33-34 
of chronic posterior dislocations of glenohumeral 
joint, 30-33 
Orthotherapy program, for rotator cuff tears, 302-303, 
304-310 
Osteoarthritis, of acromioclavicular joint, 179-180 
Osteoblastic differentiation, in tissue engineering, 
360-362 
Osteoconductive matrices, in tissue engineering, 
allograft bone matrices, 364-365 
ceramic matrices, 365-367 
collagen, 367-368 
hyaluronan, 368 
polylactic and polyglycolic acid polymers, 368-369 
Osteogenic cells, in tissue engineering, osteoblastic 
differentiation, 360-362 
sources of, 359-360 
tools for identifying and using, 362 
Osteogenic graft materials, autologous cancellous bone, 
362-363 
autologous cortical bone, 363-364 
bone marrow, 363 
Osteolysis, of distal clavicle, 180-181 
Osteopenia, severe, with distal humeral fractures, 
110-111 
Osteoporosis, distal humeral fractures and, 104 
Osteoprogenitor stem cells, bone marrow as source of, 
389-391 


Pain relief, for metastatic bone disease, 548-549, 584-586 
Particle-mediated gene transfer, in gene therapy for 
spine fusion, 477 
Pathologic fractures, biomechanics of, 567-569 
as initial presentation of metastatic disease, 676 
Pathologist, role of, in diagnosis of skeletal metastases, 
539 
Pectoralis major, anatomy, 171, 326 
rupture of, clinical presentation, 327 
conservative treatment, 327-329 
history, 325-326 
mechanisms of injury, 326-327 
radiography, 327 
Pectoralis minor, anatomy, 171 
Pelvic instrumentation, for surgical treatment of 
metastatic lesions, 591 
Pelvis, and acetabulum, operative management of 
metastases to, 623-631 
classification of bone destruction, 623-624 
complications and results, 630 
endoprosthetic reconstruction of acetabulum, 
627-628 
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options for operative reconstruction, 626-627 
patient selection, 624-625 
preoperative evaluation, 625-626 
specific operative technique, 628-630 
metastasis to, 517 
Periarticular instrumentation, for surgical treatment of 
metastatic lesions, 591 
Peripheral nerve injury, associated with shoulder 
dislocations in older patients, 233 
Peripheral nerve repair, engineering strategies for, 
485-497 
alternative to autologous nerve graft in, biologically 
interactive properties of nerve guidance 
channels, 490-492 
concept of nerve guidance channel, 486-487 
natural materials used as nerve guidance 
channels, 487-488 
physical properties of nerve guidance channels, 
490 
regeneration of nerve guidance channels, 487 
synthetic materials used as nerve guidance 
channels, 488-490 
clinical prospects for, 493-494 
shortcomings of nerve guidance channel research, 
492-493 
Periprosthetic fractures, after humeral head 
replacement, 83-84 
Plasmids, in gene therapy for spine fusion, 474, 476 
Platelet-derived growth factor, as bone growth factor, 
375, 376, 380-381 
Plates and screws, in surgical treatment of metastatic 
disease of femur, 636-637 
Pleural effusion, as complication of metastatic cancer, 
547 
Polylactic and polyglycolic acid polymers, as 
osteoconductive matrices, in tissue engineering, 
368-369 
Positron emission tomography, for diagnosis of 
metastatic bone disease, 584 
Posterior shoulder instability. See Shoulder instability, 
posterior. 
Proximal humerus fractures, 207-211 
anatomy, 208-209 
associated with shoulder dislocations in older 
patients, 234-235 
classification, 209 
complications, 211 
evaluation, 209 
glenohumeral arthritis after. See Glenohumeral arthritis, 
posttraumatic. 
issue on, 1-157 
nonoperative treatment, 209-211 
outcomes, 211 
radiographs, 209 
surgical neck nonunions after, cause, 53-54 
management of, 51-61 
patient evaluation, 51-53 
three-part and four-part nonunions, 60 
treatment, intramedullary nails with and without 
tension bands, 54-55 
open reduction and internal fixation with plates, 
57-60 
prosthetic replacement, 55-56 
two-part and three-part, 1-21 
classification, 1-5 
conclusions, 20 
diagnosis, angiography, 6-7 
computed tomography, 6 
electromyography, 7 
physical examination, 5 
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Proximal humerus fractures (Continued) 
radiographic examination, 5-6 
postoperative rehabilitation, 18-20 
results, 20 
surgical technique, three-part fractures, 17-18 
two-part greater tuberosity fractures, 15-16 
two-part lesser tuberosity fractures, 16-17 
two-part surgical neck fractures, 9-15 
valgus-impacted four-part fractures, 18 
surgical treatment options, 7-9 
three-part fractures, 9 
two-part greater tuberosity fractures, 9 
two-part lesser tuberosity fractures, 9 
two-part surgical neck fractures, 7-9 
Proximal humerus malunions, 35-50 
causes, 35-36 
classification, 40 
deforming forces, 36-39 
malunion of fracture-dislocations, 39 
three-part and four-part malunions, 38-39 
two-part greater tuberosity malunions, 37-38 
two-part surgical neck malunions, 37 
imaging and other studies, 42-43 
operative techniques, 44-47 
patient evaluation, 40-42 
postoperative rehabilitation, 47 
results, 48-49 
treatment, nonoperative, 43 
operative, 43-44 
recommended, 47 


Radiation therapy, evaluation for, for bony metastatic 
disease, 557-566 
external-beam, for bony metastatic disease, dose and 
fractionation, 560-562 
palliative, 559 
postoperative, 559 
side effects of, 562-563 
volume of treatment, 559-560 
for metastatic lesions of the humerus, 600 
for nonoperative treatment of skeletal metastases, 555 
Radiographs, of clavicle fractures, 206 
of multidirectional instability of glenohumeral joint, 
279 
plain, for diagnosis of metastases to soft tissue, 666 
for diagnosis of metastatic bone disease, 521 
of proximal humerus, 209 
of scapula, 212 
of sternoclavicular injuries, 196 
of tendon ruptures, 317-318, 320, 321, 322, 325, 327 
Radioisotope therapy, for bony metastatic disease, 
563-564 
Recon femoral nails, in surgical treatment of metastatic 
disease of femur, 639-640 
Rehabilitation, for painful shoulder, in throwing athlete, 
241-244 
for patients with metastatic bone disease, 591-592 
for shoulder dislocations, in the young patient, 225- 
226 
for shoulder impingement, 288-291 
Resection arthroplasty, for reconstruction for metastases 
to pelvis and acetabulum, 627 
in surgical treatment of metastatic disease of femur, 
641 
Retrograde femoral nails, in surgical treatment of 
metastatic disease of femur, 640 
Retrovirus, in gene therapy for spine fusion, 477-478 
Rhomboids, anatomy, 171 


Risk stratification, in preoperative assessment of 
patients with metastatic bone disease, 578-579 
Rotator cuff, injury, associated with shoulder 
dislocations in older patients, 231-233 
role of, in shoulder stability, 165-166 
tears, after humeral head replacement, 82-83 
nonoperative treatment of, 295-311 
biomechanics, 296-298 
conservative treatment, 300-304 
historical review, 295-296 
incidence, 296 
literature review, 298-300 
orthotherapy program as described by Rock- 
wood, 302-303, 304-310 
tendinitis, 285-286 


Scaffolds, in tissue engineering, 352-353 
Scapula, fractures of, 211-215 
anatomy, 212 
associated injuries, 213 
classification, 212-213 
complications, 214-215 
evaluation, 212 
nonoperative treatment, 213 
outcomes, 214 
radiographs, 212 
inclination of, in shoulder stability, 165 
ligaments of, 171 
metastases to, 656 
case presentation, 649, 652 
processes of, 170-171 
shoulder impingement and, 287-288 
Scapular spine, anatomy, 170 
Scapulohumeral muscles, 162-163 
Scapulothoracic joint, anatomy, scapula, ligaments, 171 
processes, acromion, 170 
coracoid, 170-171 
glenoid, 171 
spine, 170 
scapulothoracic muscles, levator scapulae, 171 
pectoralis minor, 171 
rhomboids, 171 
serratus anterior, 171 
subclavius, 172 
trapezius, 171 
thoracohumeral muscles, latissimus dorsi, 171 
pectoralis major, 171 
biomechanics, abnormal scapulohumeral rhythm, 174 
force, 173 
future, 174 
motion, 172-173 
normal scapulohumeral rhythm, 173 
stability, 173 
Scapulothoracic muscles, anatomy, 171-172 
Serratus anterior, anatomy, 171, 321 
injuries, associated injuries and mechanisms, 321 
clinical presentation, 321 
historical review, 320-321 
nonoperative treatment, 321 
radiography, 321 
Serum tumor markers, for diagnosis of metastatic bone 
disease, 520-521, 581-582 
Shoulder, anatomy and biomechanics of, 159-176. See 
also Glenohumeral joint, anatomy; Glenohumeral joint, 
biomechanics; Scapulothoracic joint, anatomy; 
Scapulothoracic joint, biomechanics. 
biomechanics of, 276-277 
fractures about, clavicle fractures, 205-207 





conservative management, 205-216 
proximal humerus fractures, 207-211 
scapula fractures, 211-215 
painful, in swimming athlete, 247-261 
conservative treatment, 254-260 
strengthening exercises, 255, 257-260 
stretching, 255, 256 
diagnosis, 250-252 
mechanism of injury, anatomic areas of injury, 
248-249 
painful areas, 247-248 
stroke analysis and muscle function, 249-250 
subtle signs of injury, 252-254 
in the throwing athlete, 241-245 
rehabilitation of, 241-244 
return to throwing, 244 
Shoulder dislocations, in patients older than 40 years of 
age, 231-239 
associated injuries, associated fractures, 234-235 
brachial plexus injury, 233 
peripheral nerve injury, 233 
rotator cuff injury, 231-233 
vascular injury, 233-234 
authors’ experience, 236 
chronic, unreduced dislocations, 235-236 
complications, adhesive capsulitis, 235 
recurrence, 235 
posterior, 266-267 
in the young patient, 217-229 
classification of instability, 219-220 
clinical examination, acute dislocation, 221 
recurrent instability, 221-222 
conservative treatment, immobilization, 224-225 
rehabilitation, 225-226 
imaging, 222-223 
ligamentous lesions, 218-219 
mechanics of glenohumeral stability, 217-218 
mechanisms of injury, atraumatic, 220 
repetitive microtrauma, 220-221 
traumatic, 220 
recurrence, 226 
relocation techniques, 223-224 
surgery, 226-227 
Shoulder impingement, 285-293 
utatomy, 285-287 
exercise equipment modifications, 293 
specific treatment by cause, external anatomic im- 
pingement, 291-292 
functional overload, 292-293 
internal anatomic impingement, 292 
intrinsic tendinopathy, 293 
therapeutic considerations, 287-288 
therapy and rehabilitation, 288-291 
decreasing inflammation, 288 
soft tissue stretching, 288-290 
strengthening humeral head depressors, 290-291 
strengthening prime humeral positioners, 291 
strengthening scapular balancing muscles, 291 
Shoulder injuries, conservative management of, 
acromioclavicular joint injuries, 177-187 
anatomy and biomechanics of the shoulder, 159-176 
fractures about the shoulder, 205-216 
issue on, 159-350 
multidirectional instability of glenohumeral joint, 
275-284 
nerve lesions about the shoulder, 331-345 
nonoperative treatment of rotator cuff tears, 
295-311 
painful shoulder in the swimming athlete, 247-261 
painful shoulder in the throwing athlete, 241-245 
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posterior shoulder instability, 263-274 
shoulder dislocations in patients older than 40 
years of age, 231-239 
shoulder dislocations in the young patient, 217-229 
shoulder impingement, 285-293 
sternoclavicular injuries, 189-203 
tendon ruptures about the shoulder joint, 313-330 
Shoulder instability, posterior, 263-274 
classification, 263-264 
nonoperative treatment for recurrent posterior 
subluxation, 270-273 
posterior dislocation, 266-267 
recurrent posterior subluxation, 267-270 
restraints to, 264-266 
Shoulder joint, tendon ruptures about. See Tendon 
ruptures about the shoulder joint. 
Skeletal responses to metastatic disease, 541-542 
Soft tissue, metastatic disease to, management of, 
661-673 
clinical evaluation, clinical setting of 
presentation, 663 
clinical setting of presentation according to 
primary tumor, 664 
clinical symptoms, 664 
differential diagnoses, 664 
primary tumors, 664 
site of involvement, 664, 666 
epidemiology, autopsy estimates of prevalence, 
662-663 
clinical estimates of prevalence, 662 
epidemiology summary, 663 
prevalence and definition, 661-662 
histologic evaluation, 666, 668-669 
prognosis, 671 
radiologic evaluation, computed tomography, 666 
magnetic resonance imaging, 666 
nuclear medicine studies, 666 
plain radiographs, 666 
treatment, 669-671 
nonoperative, 670 
operative, 670-671 
Spinal accessory palsy, about the shoulder, 333-335 
Spinal cord injury, animal models of, 467 
pathophysiology of, primary injury cascade, 466 
secondary injury cascade, 466-467 
Spinal cord regeneration, advances and strategies for, 
465-471 
rehabilitation after, 469 
strategies for, modulation of inflammatory response 
and neuroprotection, 468 
transplantation and axonal regeneration, 468-469 
Spine, metastatic disease of, 516-517 
management of, 611-621 
in cervicothoracic spine, 615-616 
diagnostic approach, 612 
diffuse disease, 619 
in lower cervical spine, 614-615 
in lumbar spine, 617-619 
surgical approach, 612 
in thoracic spine, 616-617 
in upper cervical spine, anterior approach, 
612-613 
posterior approach, 613-614 
Spine fusion, gene therapy for, conclusions, 482-483 
gene expression and regulation, 473-474 
studies in, 479-482 
targeted gene transfer, nonviral vectors, liposomes, 
477 
particle-mediated gene transfer, 477 
plasmids, 474, 476 
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Spine fusion (Continued) 
viral vectors, adenoviruses, 478 
other, 478-479 
retrovirus, 477-478 
Splinting, for nonoperative treatment of skeletal 
metastases, 554 
Sternoclavicular joint, anatomy, 189-190 
injuries, classification, 190-194 
according to cause, 191-193 
according to degree, 190 
according to direction, 191 
according to timing, 191 
epiphyseal fractures, 193-194 
clinical evaluation, anterior and posterior disloca- 
tion, 195-196 
atraumatic, spontaneous dislocation, 196 
sprain, 194-195 
complications, 201-202 
conservative management of, 189-203 
mechanisms of traumatic injury, 194 
nonoperative management, anterior dislocation, 
198-199 
atraumatic, spontaneous dislocation, 201 
chronic dislocation, 201 
epiphyseal fracture, 201 
posterior dislocation, 199-201 
sprain, 198 
radiographic evaluation, evaluation of associated in- 
juries, 196, 198 
routine radiography, 196 
tomography, 196 
ultrasonography, 196 
Strengthening exercises, for multidirectional instability 
of glenohumeral joint, 281-282 
for rotator cuff tears, 302-304 
for shoulder impingement, 290-291 
for swimming athlete with painful shoulder, 255, 257- 
260 
Stretching, for shoulder impingement, 288-290 
for swimming athlete with painful shoulder, 255, 256 
Structural allograft reconstruction, for metastases to 
pelvis and acetabulum, 627 
Subclavius, anatomy, 172 
Subscapularis muscle, anatomy, 163 
Suprascapular nerve palsy, 340-341 
Supraspinatus muscle, anatomy, 162 
Surgical decompression, for pain relief with metastatic 
bone disease, 549 
Surgical neck nonunions, cause, 53-54 
management of, 51-61 
patient evaluation, 51-53 
three-part and four-part nonunions, 60 
treatment, intramedullary nails with and without ten- 
sion bands, 54-55 
open reduction and internai fixation with plates, 
57-60 
prosthetic replacement, 55-56 
Swimming athlete, painful shoulder in, 247-261 
conservative treatment, 254-260 
strengthening exercises, 255, 257-260 
stretching, 255, 256 
diagnosis, 250-252 
mechanism of injury, anatomic areas of injury, 
248-249 
painful areas, 247-248 
stroke analysis and muscle function, 249-250 
subtle signs of injury, 252-254 


Technetium bone scan, for diagnosis of metastatic bone 
disease, 582-583 


Tendon ruptures about the shoulder joint, 313-330 
deltoid rupture, anatomy, 325 
clinical presentation, 325 
conservative treatment, 325 
history, 324-325 
mechanisms of injury, 325 
radiography, 325 
surgical treatment, 325 
latissimus dorsi and teres major, anatomy, 322 
associated injuries and mechanisms, 322 
clinical presentation, 322 
historical review, 321-322 
nonoperative treatment, 322, 324 
radiography, 322 
long head of biceps tendon, anatomy and biomecha- 
nics, 313-315 
clinical presentation, 316 
complications and natural history of nonoperative 
vs. operative treatment, 318-319 
historical review, 313 
incidence, associated injuries, and mechanisms, 
315-316 
nonoperative treatment, 319, 
radiography, 317-318 
rupture of pectoralis major muscle, anatomy, 326 
clinical presentation, 327 
conservative treatment, 327-329 
history, 325-326 
mechanisms of injury, 326-327 
radiography, 327 
serratus anterior injuries, anatomy, 321 
associated injuries and mechanisms, 321 
clinical presentation, 321 
historical review, 320-321 
nonoperative treatment, 321 
radiography, 321 
short head of biceps tendon and coracobrachialis, 
anatomy, 319-320 
associated injuries and mechanisms, 320 
clinical presentation, 320 
historical review, 319 
nonoperative treatment, 320 
radiography, 320 
Teres major, anatomy, 163, 322 
associated injuries and mechanisms, 322 
clinical presentation, 322 
historical review, 321-322 
nonoperative treatment, 322, 324 
radiography, 322 
Teres minor, anatomy, 162-163 
T-fix Anchor, for meniscal repair, 425 
Thoracic outlet syndrome, 339-340 
Thoracohumeral muscles, anatomy, 171 
Thromboembolism, venous, as complication of 
metastatic cancer, 546-547 
Thrombosis, deep vein, inferior vena cava filter 
placement for, 588-589 
Throwing athlete, painful shoulder in, 241-245 
rehabilitation of, 241-244 
return to throwing, 244 
Tibia, metastases to, 656 
case presentation, 647-649, 651 
Tissue engineering, advances and strategies for spinal 
cord regeneration, 465-471 
bone growth factors, 375-387 
clinical applications of bone graft substitutes, 389-398 
current concepts in intervertebral disk restoration, 
453-464 
engineering strategies for peripheral nerve repair, 
485-497 





expansion of hematopoietic stem cells in vitro as 
model system for, 499-509 
gene therapy for spine fusion, 473-484 
issue on, 351-513 
meniscal injury and repair, 419-435 
of meniscus, 411-418 
orthopedic, bone cells and matrices in, 357-374 
science of, 351-355 
components, 352-353 
enabling technologies, 353-354 
generation of structural tissue, 352 
tissue-engineered ligament, 437-452 
use of growth factors in cartilage repair, 399-409 
Transforming growth factor-8, as bone growth factor, 
375, 376, 379-380 
in cartilage repair, 404 
Trapezius, anatomy, 171 
Trauma, acute, as indication for elbow replacement in 
distal humeral fractures, 145-146 
Triceps, anatomy, 163 
reattachment, in triceps-reflecting anconeus pedicle 
(TRAP) approach for distal humeral fractures 
and nonunions, 96-99 
Triceps-reflecting aconeous pedicle (TRAP) approach, 
for distal humeral fractures and nonunions, 91-101 
discussion, 99-100 
surgical technique, deep exposure, 92-96 
patient position, 92 
superficial exposure, 92 
triceps reattachment, 96-99 
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Trochlea. See Capitellum and trochlea. 

Tuberosity nonunion and malunion, after humeral head 
replacement, 87-88 

Tumor embolization, preoperative, as adjunct procedure 
for bone metastases, 587-588 

Tumor markers, applicable to bone metastases, 520-521, 
581-582 

Two-part and three-part fractures, of promixal humerus. 
See Proximal humerus fractures, two-part and three- 
part. 


Ulnar nerve problems, with distal humeral fractures, 
107 

Ulnar neuropathy, after distal humeral fractures, 112 

Ultrasonography, of sternoclavicular injuries, 196 


Vascular injury, associated with shoulder dislocations in 
older patients, 233-234 

Venous thromboembolism, as complication of metastatic 
cancer, 546-547 


Wheelchair, for nonoperative treatment of skeletal 
metastases, 554 
Wrist, metastases to, case presentation, 649, 650 





